clothing. After World War II the Australian government embarked on a major effort to attract overseas manufacturers to establish in Australia, in the process offering them very high levels of tariff protection. Industrial research at this time was less about innovation than about converting processes and plant developed for large markets to operate on the small plant scale justified by supplying the local Australian market. Not only were the plants small by world standards but every competitor realized that they had to have even a very small plant operating in Australia to obtain tariff protection. The Whitlam Government in 1972 started the process of import tariff reduction and today only a few tariffs (such as on motor vehicles) remain. Australia has always had a high level of investment in medical research and more recently biotechnology.
Almost all the new high growth companies in the various lists of such companies published recently (BRW magazine, Touche Ross and Tomatsu) are service companies, not manufacturers. The new areas involving manufacturing innovation are small but financially significant (software such as Look Smart, medical devices such as Cochlear, Resmed, pharmaceuticals CSL). Clusters of S&T based innovation are starting to developinvolving biomedical technology in Melbourne and Brisbane, electronics in Sydney and micro/nano manufacturing at Scoresby, an outer Melbourne suburb. Matthews (2000) noted that Australia is not exploiting the potential benefits of its situation globally of strong basic and cost effective research capabilities due to weaker industrial-technological capabilities. A potential contribution here of new spin-off ventures may be to keep control of the new IP through the technology development (TD) and early manufacturing stages despite an inadequate local industrial base.
In a report to the US Council on Competitiveness, Porter and Stern (1999) developed an Innovation Index to facilitate comparisons between national innovation performances.
Comparative historical Innovation Indices for selected countries (Porter and Stern 1999. 82-83) showed Australia as having improved its innovation capacity but with some evidence of having reached a plateau in the period 1992-95. Its performance has been much below that of Canada and Finland, Norway and Sweden. These innovation indices have been further updated for Australia by Gans and Hayes (2006) .The data showed that Australia's innovation index rose slightly from 1998 but has in recent years fallen back. Thus there have been no gains in the nation's innovative capacity since 1996 (Gans and Hayes: 2006) . 
Support for new technology based firms
In Australia there are six groups of research providers that have generated spin-off companies as entrepreneurial events: universities (by far the largest number), publicly funded research agencies (CSIRO, ANSTO, DSTO), medical research institutes, State government research agencies, rural research and development corporations, Cooperative Research Centres (CRC) (corporate partnerships of universities and other research providers research users), industry and utilities.
There is no one source of the data on the number of new technology based firms that can provide an indication of the total number of entrepreneurial events that originated from new science and technology outcomes as opposed for example to those based on filling market gaps or from the exploitation of an innovative business model. The first completed survey of research providers, published in a doctoral thesis (Yencken 2005:31) , indicated that as at 1999 there were estimated to be 192 science and technology based spin-offs from publicly funded research providers. In FY 2000 and every two years subsequently the Commonwealth Department of Education, Science and Training (DEST) has published a National Survey of Commercialisation in Australia (DEST 2007) . The DEST survey covers with only small gaps the generation of spinoff start-ups by publicly funded research providers: public research agencies (including CSIRO, ANSTO), universities, Cooperative Research Centres and medical research units. However, it does not cover spin-offs from private sector companies or those generated by individuals and therefore will underestimate the number of science and technology based entrepreneurial events by an unknown factor. Over five years to 2004/5: invention disclosures increased by 77 per cent.
Patents and plant breeder rights issued worldwide increased by 79 per cent, licenses, options and assignments yielding income per year increased by 36 per cent and start-up companies operational at the end of each year nearly tripled to 255, with the value of institutional equity in start ups increasing by 41 per cent (DEST 2007; Gilmore 2007) . Table 1 shows the very high proportion of spin-offs, 76 per cent, generated by the metropolitan universities and particularly those in Brisbane, Melbourne and Sydney. Only four spin-offs were generated by provincial universities. The University of Queensland had on its own generated 44 spin-off companies by '…much of the R&D being carried out in Australian firms is short term (months not years) to meet the needs of customers and to face the challenge of immediate competition and that frequently this R&D may be associated with the integration of new plant and/or equipment for existing activities.' (Jones 2007: 12-13) . This is unlikely to lead to R&D based entrepreneurial events.
Latest data from the various sources quoted earlier have produced various estimates of new technology based firms. Generously aggregating all the projections of the three most credible agencies in this regard (see table 2) would project a population of about 600 science and technology based new companies in Australia ( Table 2 ). As to survival, an argued estimate is that 70 per cent of the well planned and adequately resourced start-up companies will survive for five years (Yencken and Gillin 2006) . On this basis there are likely to be at least four hundred science and technology based start-up companies actively operating in Australia with the possibility of others generated by the private sector. Historically the sectors in which the most New Technology Based Firms (NTBFs have been generated are: pharmacology, medical devices, instruments (both for medical and other applications), mining services and equipment, agriculture including food technology and transport (particularly safety). 
Federal and State Government program initiatives
Historically the Commonwealth Government has supported new technology development through universities, its publicly funded research agencies (CSIRO, the Defence Science and Technology Organisation and the Australian Nuclear Science and Technology Organisation) and through research grants and tax concessions to the private sector. Until recently the emphasis has been on supporting small business but with limited concern for entrepreneurship and new technology-based firms (NTBFs). The common interpretation of innovation tended to focus on newness rather than on the total process of innovation leading to wealth creation (Hindle 2002 ).
There however have been two important initiatives that will be discussed in more detail later: 
Commonwealth Government initiatives
The change in the attitudes of the Commonwealth government started with an Innovation Summit Conference in February 2000 with very wide participation from government at all levels, research providers and industry and other research users. This was followed by the report of the Innovation Summit Implementation Group, which recommended under the heading Acting on Ideas:
• establishing a national technology incubator program, based on the Building on Information Technology Strengths Program (BITS) and international best practice models
• establishing a competitive pre-seed fund for universities and other research organisations We next assess the current Australian programs independently and against each other in their contribution to the various phases of development of new technology-based firms with the specific focus upon just one possible output of the entrepreneurial-innovation process, the generation of new technology based firms (NTBFs). We apply a multiple-framework analysis using three perspectives: Financial, Management and Environmental.
Most government programs provide financial assistance and therefore, a financiallyoriented framework is useful for defining where businesses are in the growth cycle. The stages in this framework are illustrated in simplified form in Figure 1 . For a few companies, the ability to generate sales revenue almost immediately will avoid the need to dilute equity to obtain the resources needed. The pattern of finance resource application may differ. Some are new ventures developing new drugs with the need for mezzanine finance to fund clinical trials.
Insert here Figure 1
As a venture progresses through the five phases illustrated in Figure 1 it generates progressively increasing demands for market understanding, management and people with specific skills and experience. A managerially-oriented framework, is used to assess available Australian government initiatives on their ability to provide assistance from a management and human capital perspective. An aspect of marketing and distribution development will be the need to go global. Assistance with export market entry will be needed by almost all Australian NTBFs and is well provided. The availability of experienced managers with experience of high expectation, high growth (HEHG) companies and specialist advisers is a critical constraint.
The environment in which NTBFs operate has important implications for their development:
• labor market flexibility: new ventures need to be able offer varying levels of employment conditions (full time, part time, casual) to suit their particular stage of development without penalties such as redundancy payments (Lumpkin and Dess, 1996) .. Provision of a competitive pre-seed fund for universities was a recommendation of the Innovation Summit Implementation Group. Pre-seed Fund managers however have experienced difficulty in finding investible projects in Australia and some universities have been reluctant to be sufficiently flexible in their acceptance of staged funding commitments with milestones. As a result, while the funds are likely to be able to commit all their investment funds, this will take five to six years rather than the initially planned three years to achieve, effectively reducing what is left of their ten year life to achieve a profitable exit strategy.
CRCs with commercially experienced Chairs and Board members-and now more focused on generating economic benefit-can and do cover both the Research and the Development stages and even the start of the Commercialization stage, including the technology development and opportunity identification and assessment activities, and IP protection. (d) Commercialisation profits in a spin-off company are taxed at the 30% company tax rate, so exempt investors cannot benefit fully from their exempt status (Rider et al., 2006:103) .
Small business programs
Alongside these initiatives concerned with research commercialization, there are a number of Commonwealth Government small business specific initiatives. Overall the Commonwealth government's industry statement provided AA$1.4 million over 10 years for these.
Clusters, incubators and technology parks Clusters
The (Burnett and McMurray (2008:62) .
While the number of funded incubators looks impressive, most operate with local government support and are more concerned with retail and service industry start-ups. Of these about five to seven have a prime focus on science and technology based start-ups. These are almost all associated with universities. Discussions with venture capitalists have shown that the two programs most relevant to them (IIFF and Pre Seed) have been continued but that the level of funding is "minuscule", i.e. not adequate. They also commented that the process of obtaining access to these funds was "hopelessly bureaucratic".
BITS Incubator Programme
In summary, the new Governemnt has continued with most of the funding and support programs related to technological innovation by entrepreneurs setting up new companies, but the total funding is inadequate. This situation has of course been hugely aggravated by the lack of finance available from traditional commercial finance sources due to the 2008 world financial crisis.
Conclusion and Lessons
By late attributed the fact that patenting activity, licensing income, and invention disclosures are all at less than half of US levels (when measured against research expenditure) to three key factors:
Research Culture -a distrust of researcher interface with commercial entities;
Industry disinterest in technological innovation;
Limited funding for proof of concept development.
This study has gone into greater detail and demonstrated that many of the right preconditions exist for Australia to reap much greater value from its research investment. It is greatly to be hoped that Australia's incoming government will not 'throw out the baby with the bathwater' but will recognise those areas where the Howard years have produced productive programs as well as gaps and shortcomings in the innovation program suite. If there is to be a 'punchline' to ths study it is this: skills development remains central (Gilmour 2007) . The biggest opportunities for a new regime of Australian innovation policy with respect to enhancing the creation and development of high technology lies not with the technical aspects of research but with the human aspects of development. We need to focus on the human aspects; helping people to develop new venturing skills. We are not short of inventions we are short of the entrepreneurial skills needed to translate those inventions into valuable products and services and the new innovation policies of the new government should focus its initial endeavours on programs that increase the entrepreneurial capacity of Australians. 
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